Soil samples were analyzed for the following parameters using procedures described in Burt (2004) and applicable methodology is provided in parentheses: particle size distribution (pipette method); exchangeable base cations Ca, Mg, Na, and K (1 M NH 4 OAc at pH 7); extractable acidity [0.5 M BaCl 2 /0.2 M triethanol-amine at pH 8.2 and back-titrated with 0.13 M HCl]; cation ion exchange capacity (calculated by summation of cations exchanged in NH 4 OAc at pH 7); total organic carbon content (Leco C analyzer; Leco Corp., St. Joseph, MI); and soil pH (1:1 solid to solution ratio in water and 1:2 solid to solution ratio in 0.01 M CaCl 2 ). Soil characterization results can be found in Table S1 .
Soil and Manure Analyses
Soil samples were analyzed for the following parameters using procedures described in Burt (2004) and applicable methodology is provided in parentheses: particle size distribution (pipette method); exchangeable base cations Ca, Mg, Na, and K (1 M NH 4 OAc at pH 7); extractable acidity [0.5 M BaCl 2 /0.2 M triethanol-amine at pH 8.2 and back-titrated with 0.13 M HCl]; cation ion exchange capacity (calculated by summation of cations exchanged in NH 4 OAc at pH 7); total organic carbon content (Leco C analyzer; Leco Corp., St. Joseph, MI); and soil pH (1:1 solid to solution ratio in water and 1:2 solid to solution ratio in 0.01 M CaCl 2 ). Soil characterization results can be found in Table S1 .
Fresh manure was air-dried in the greenhouse, oven-dried at about 105 o C, and ground in Wiley mill to pass a 500 µm mesh sieve. The manure was digested in nitric-perchloric acid in preparation for nutrient analysis (Miller, 1998) . The manure digestate was analyzed for elemental contents using inductively-coupled plasma atomic emission spectroscopy (ICP-AES) (Bryson et al., 2014) . Total organic carbon and total nitrogen was determined using LECO C/N analyzer (LECO Corp., St. Joseph, MI).
HPLC Gradient Method
The 14 C-ATZ and its metabolites were eluted using two-part mobile phase gradient method modified from Lin et al. (2011 
Liquid-Liquid Extraction Protocol
To perform a liquid-liquid extraction, the concentrated soil extract was mixed with 5 mL of HPLC grade water and transferred to a 500-mL separation funnel. Five mL of CHCl 3 was used to wash the evaporator glassware, and the wash solvent was transferred into the separation
funnel. An additional 45 mL of CHCl 3 (50 mL total) was added to the separation funnel. Samples were then shaken by hand three times for 15 seconds and the phases were allowed to separate.
The CHCl 3 portion was collected in a glass jar and the liquid-liquid extraction was performed an additional two times using 50 mL of CHCl 3 each time. The CHCl 3 portions were combined and concentrated to 5 mL using a Caliper Life Sciences TurboVap II (Hopkinton, MA). The concentrated samples were transferred to test tubes and the evaporator glassware was washed with a few milliliters of CHCl 3 to remove all residues. The wash solvent was added to the test tubes and samples were evaporated to dryness using an N 2 gas-evaporator (Organomation Associates, Inc.; Berlin, MA) at a water bath temperature of 40˚C. Acetonitrile (1.5 mL) was added to each sample followed by sonication and vortex mixing to resuspend the samples.
Samples were then centrifuged at 3500 rpm for 10 minutes. The CH 3 CN solution was filtered into glass chromatography vials using a 10 mL Norm-Ject LS syringe with a Life Sciences Bulk Acrodisc CR 13 mm syringe filter with 0.45 µm PTFE membrane (Pall Life Sciences, Ann
Arbor, MI). Chromatography vials were capped and frozen until HPLC analysis.
Enzyme Assays
β-glucosidase activity was determined according to procedures described by Dick et al. (1996) . In brief, 1.0 g of moist soil was added to a 50 mL flask and treated with 0.25 mL toluene, 4.0 mL of Modified Universal Buffer (MUB; pH 6.0), and 1.0 mL of 10 mM ρ-nitrophenyl -β-D-glucoside. The flask was swirled, stoppered, and incubated for 1 h at 37˚C.
After incubation, 1.0 mL of 0.5M CaCl 2 and 4.0 mL of 0.1M tris (hydroxymethyl) aminiomethane buffer (pH 12) were added to the flask; contents were swirled and vacuum filtered. The filtrate was analyzed on an Ultrospec 2100 pro UV/visible spectrophotometer (Amersham BioSciences Corp., Piscataway, NJ) at 410 nm.
Dehydrogenase activity was determined according to procedures described by Gerba and Brendecke (1995) . Six grams of moist soil was reacted with 1 mL of 3% TTC (2,3,5-triphenyltetrazolium chloride) and 3.0 mL of CaCO 3 solution in capped test tubes at 37˚C for 24
h. Following incubation, the soil was washed with CH 3 OH and filtered. Sample volume was adjusted to 50 mL with CH 3 OH and samples were analyzed on a spectrophotometer at 485 nm.
Soil moisture content was determined gravimetrically for all samples, thus permitting correction of enzyme activity values to an oven-dry basis.
PLFA Extraction
The PLFAs were extracted following the procedure described by Buyer and Sasser (2012) . Briefly, 2 g of moist soil was dried in vacuo to determine dry weight. Lipids were extracted using a Blight-Dyer extractant containing an internal standard, CHCl 3 , and water. After vortex mixing and centrifugation, the lipid containing phase was evaporated to dryness, and resuspended in CHCl 3 . A silica gel solid phase, 96-well extraction plate (Phenomenex, Torrance, CA) was used to separate lipid classes. Phospholipids were eluted with a mixture of CH 3 OH, CHCl 3 , and water (5:5:1 volume ratio), and the solution was evaporated to dryness.
Transesterification reagent was added to each vial, and vials were sealed and incubated at 37 o C for 15 min. Acetic acid and CHCl 3 were added and the phases were allowed to separate, and the lipid containing fraction was retained. This process was then repeated and extracts combined.
The extracts were evaporated to dryness, dissolved in hexane, and transferred to gas chromatography vials for immediate analysis. h was sufficient time to reach equilibrium.) Samples were centrifuged for 15 minutes and a 1 mL aliquot was transferred to a HPLC vial. Atrazine remaining in solution was quantified using a SCL-10Avp HPLC system (Shimadzu, Columbia, MD) with a silica-based Luna C8(2) column (4.6 mm by 250 mm, 5 μm; Phenomenex, Torrance, CA). Sample injection volume was 10 µL with a mobile phase flow rate of 1.00 mL min −1 . The ATZ was eluted with an isocratic two-part mobile phase method. The mobile phase was 55% A (0.1% H 3 PO 4 buffer; pH = 2.1) and 45% B (100% CH 3 CN). A retention time of 9.6 minutes was determined using ATZ standards and HPLC-UV detection at 220 nm. 
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